Purpose -Vaccine preventable diseases are major threats to the health and well-being of children under five years of age. They contribute a great deal to childhood illnesses and disabilities, and are accountable for a high percentage of childhood mortality worldwide. In Nigeria, the government has made a lot of effort to provide immunizations against these childhood diseases. It is however sad to note that many children still do not complete their routine immunization. The purpose of this paper is to determine factors which influence mothers' compliance with childhood immunization. Design/methodology/approach -This was a descriptive study carried out among 600 mothers of under-five children randomly selected from nine postnatal clinics in Ekiti State between January and August 2016. A self-structured validated questionnaire containing items to explore demographic characteristics of respondents, compliance with child immunization (Cronbach's α ¼ 0.92) and determinants of compliance (Cronbach's α ¼ 0.83) was the instrument for data collection. Multiple regression analysis was used to identify determinants of mothers' compliance with childhood immunization. Findings -The level of compliance of mothers with childhood immunization was high (80 percent). The two factors which contributed significantly to mothers' compliance were the mothers' knowledge of childhood immunization ( β weight ¼ 0.243) and mothers' educational status (β weight ¼ 0.169). Mothers with tertiary education had the highest level of compliance (76.8 percent). Originality/value -Having good knowledge of childhood immunization and a high educational status positively influence a mothers' compliance with child immunization.
Introduction
The adverse effect of vaccine preventable diseases on the health of children cannot be overemphasized. These diseases are major causes of illness, disability and death in childhood [1] , and account for 17 percent of global total under-five mortality per year and 22 percent of child mortality in Nigeria [2] . There have been several reports of health issues like brain damage, intellectual disability and birth defects among others due to infectious diseases like mumps, measles, chicken pox and rubella [3] . Children are particularly vulnerable to attacks of infectious diseases due to low immunity that often characterizes the childhood period.
As the name implies, vaccine preventable diseases can be prevented by the use of vaccines. Vaccines are among the most cost-effective clinical preventive services and are a core component of any preventive services package [1] which has led to the improvement of child health over the years [4] . Childhood immunization is a key method of reducing childhood morbidity and mortality [5] , and reducing the number and severity of communicable disease outbreaks [6] . In addition, when childhood vaccines are delivered at the right time, they increase the protection of children from vaccine preventable diseases, minimize the risk of children getting infected and decrease the chance of outbreaks of the disease [7] .
In order to ensure that children are fully protected against vaccine preventable diseases, such children need to be subjected to the provided vaccines at the right time.
The CDC recommends that children should be fully immunized against 14 potentially deadly diseases before the age of two years [8] . These include polio, hepatitis, rubella, measles, tuberculosis, yellow fever, tetanus, pertussis and rotavirus among others. It has been observed that when the childhood recommended immunization schedule is not followed, the children will not receive timely protection from vaccine preventable diseases especially at the time when they are most susceptible, and at the same time, they will be at an increased risk of never completing the full vaccination series [9] .
Many factors have been reported to be associated with compliance of mothers to routine childhood immunization. Among these factors are client factors such as age of mothers [10] , parental health literacy, knowledge of the importance of immunization, socioeconomic status, employment status, family size and birth order. Other factors include provider factors such as waiting time, motivation of service providers, suitability of the timing of immunization sessions, attitude of service providers, reaction to side effects and charges for the services. The external or environmental factors include logistic barriers, limited accessibility to health care due to poor roads or inadequate public transportation, preparedness of the community for immunization sessions, information dissemination among the community and inter-sectoral collaboration [11] .
As beneficial as vaccines are in the prevention of childhood diseases, and despite the efforts by governments in making provision of vaccines, many children still die of vaccine preventable diseases in Nigeria. This is likely due to the fact that many mothers do not subject their children to the appropriate immunizations. There is a dearth of information regarding factors determining the compliance of mothers in respect of childhood immunization in south west Nigeria especially Ekiti State. This study was therefore carried out to investigate factors that determine the compliance of mothers of children under five years in Ekiti State, Nigeria, with routine childhood immunization.
Methodology
A descriptive research design was adopted for this study. This design helped in describing the existing situation as it relates to determinants of mother's compliance with childhood immunization without manipulating the data. The study was carried out in Ekiti State between the period of January and August 2016. A total of 600 mothers of under-five children (aged 15-45 years) selected through multistage sampling procedure from 9 health facilities within the 3 senatorial districts in Ekiti State constituted the sample for this study. First, two local government areas were selected randomly from each of the three senatorial districts in Ekiti State. Second, three health facilities were selected from the two LGAs 230 JHR 32,3 (one tertiary health facility from one of the LGAs and two primary health institutions from the second LGA. In all, nine health facilities were selected. In the third stage of sample selection, 100 nursing mothers attending postnatal clinic were selected from each of the tertiary health institutions while 50 nursing mothers were randomly selected from each of the primary health facilities, making a total of 600 nursing mothers.
A self-structured validated questionnaire was the instrument for data collection. The questionnaire consisted of four sections. The first section consisted of items to explore demographic characteristics of respondents (age, educational status, number of children). The second section contained 16 items to assess the mothers' child immunization-related knowledge (Cronbach's α ¼ 0.82). The items included in this section included: babies should be subjected to routine immunization at birth; newborn babies should be given the BCG vaccine within 14 days of birth; and babies should be brought for a second dose of immunizations at 6 weeks of birth among others. The items for testing knowledge were responded to using a yes or no response format. The third section consists of a list of vaccines that are available for Nigerian children as at the time of study (OPV0, BCG, HB0, OPV1, Penta1, OPV2, Penta2, OPV3, Penta3, IPV, Measles and Yellow fever). Assessment of compliance to the above listed vaccines was used to determine mothers' of compliance with child immunization. The last section of the questionnaire consisted of 34 items to measure determinants of mothers' compliance with child immunization (Cronbach's α ¼ 0.83). The determinants of compliance with childhood immunization assessed in the study were classified into six subthemes including: adverse events following immunization (excessive crying of babies, hotness of the baby's body, permanent scar on the baby's body, body pain, etc.), hours spent in the clinic to obtain the vaccine (long queue experienced, long hours spent on health talk, long hours spent in the clinic before vaccine is administered, long hours awaiting the arrival of the vaccine, etc.), attitude of health workers (health workers unfriendly manner, poor communication skill of health workers, use of abusive language of health workers, health workers shouting down on mothers, etc.), unavailability of vaccines ( few competent health workers available to administer vaccine, available vaccine not enough for the available babies, vaccine not available at all, etc.), involvement of community leaders and distance of health facilities. The items used to identify determinants of compliance had a four point Likert-type scale response format of strongly disagree, disagree, agree and strongly agree. Completed questionnaires were collected on the spot. Data analysis was done using SPSS version 16. Frequency counts and percentages were used to analyze the demographic attributes, while multiple regression analysis was used to identify the factors that determine mothers' compliance with routine immunization.
Ethical considerations
This study was approved by the review panel of the Department of Human Kinetics and Health Education, Ekiti State University, Ado-Ekiti, Nigeria. In addition, the permission to carry out this study was obtained from matrons or heads of health facilities used. Only the respondents who willingly agreed to participate in the study were involved.
Results
A total of 600 mothers of under-five children were involved in this study. Many of the respondents (51.4 percent) were between 27 and 38 years, 71.9 percent had above secondary school certificate and 26.2 percent had more than three children (Table I) .
Descriptive analysis of the level of knowledge of mothers on immunization shows that an appreciable number of mothers (373) representing 62.1 percent of the mothers involved in this study had good knowledge of the immunization-related items tested. The analysis of level of compliance of mothers with childhood immunization shows that majority of 231 Compliance with child immunization the mothers (72.3 percent) have a high level of compliance, indicating that they have consistently followed and obtained between 9 and 12 (70-100 percent) of the appropriate immunization for their children. In total, 118 participants, representing 19.7 percent of the mothers, have obtained between 6 and 8 (50-69 percent) of the appropriate immunizations for their children, while 48 participants, representing 8 percent of the mothers, have completed less than 50 percent (0-5) of the appropriate immunization for their children (Table I) .
The analysis of determinants of mothers' compliance with childhood immunization (Table II) shows that the educational status of mother and the mothers' knowledge in relation to childhood immunizations are the only two significant determinants of compliance with childhood immunization. educational status of mothers will increase the level of compliance with childhood immunization by 16.9 percent, while one unit increase in knowledge will increase level of compliance by 24.3 percent.
The findings of this study on completion of immunization based on mothers' educational status shows that 76.8 percent of mothers who have tertiary education have completed the appropriate immunizations for their children compared to those who have no formal education (50 percent), primary education (62.5 percent) and secondary education (62 percent).
The analysis of variance in mothers' immunization-related knowledge based on their educational status (Table III) shows a significant difference in mothers' knowledge. Further analysis revealed that mothers who have completed their tertiary education have better immunization-related knowledge than their counterparts having a lesser educational status (Table IV ) .
Discussion
Findings of this study show that mothers with a higher level of education had significantly higher levels of knowledge of childhood immunization than those having a lower level of education, and many of such mothers have completed the appropriate immunizations for their children. This finding is in line with that of previous studies [12, 13] where it was also reported that the educational status had a significant influence on the level of knowledge of mothers on childhood immunization issues. This finding is also consistent with the submission of Lee and Mason [14] that increased literacy and school enrollment of girls and women promotes their health seeking behavior and enhances their ability to process and evaluate relevant information, especially those that will benefit their health and that of their children.
The significant influence maternal educational status had on mothers' immunizationrelated knowledge and compliance with child immunization in this study is worthy of note. According to previous researchers [12, 13] , education influences a mother's knowledge, attitudes and behavior, which, in turn, impacts the health outcomes of their children. In addition, the knowledge, personal and social skills provided through education can better 
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Compliance with child immunization equip individuals to access and use information and services to maintain and improve their own and their family's health [15] . Through education, therefore, a healthy behavior can be promoted and the use of health services can be enhanced.
A high level of compliance with childhood immunization was observed amongst the mothers who constituted the respondents for this study. This is similar to that of a previous study [16] . This finding is commendable and needs to be further encouraged among mothers. This high level of compliance is likely due to the high level of knowledge of the mothers on childhood immunization. Mothers in this study like those reported in a previous study [17] displayed high levels of knowledge on childhood immunization-related issues, and this reflected in their level of compliance with child immunization. There is a high tendency of individuals to follow a given practice when they have adequate knowledge about that particular issue. Knowledge is a great resource. Good knowledge of any given issue will go a long way in helping people to make wise decisions even in the face of challenges that, ordinarily, could have hindered the acceptance or practice of a particular habit.
The two significant determinants of compliance with childhood immunization are: knowledge of mothers on childhood immunization issues and educational status. As the educational status of mothers and their knowledge of childhood immunization increases, the level of compliance with childhood immunization also increases. This finding is similar to that of previous studies [13, 18] where it was reported that the maternal highest educational level was significantly associated with knowledge of reason for immunization and acceptance of immunization. This finding corroborates the submission of Feinstein, Sabates, Anderson, Sorhaindo and Hammond [19] that education is strongly linked to health and to determinants of health such as health behaviors, risky contexts and preventative service use. Education is an important mechanism for enhancing the health and well-being of individuals. It is an essential tool in the acquisition of knowledge, promotion and sustenance of healthy lifestyles and positive choices for supporting and nurturing human development, human relationships, personal, family and community well-being [19] .
Limitation of the study
The major limitation of this study is that compliance with childhood immunization was assessed using mothers' self-reported compliance to the 12 vaccines available for Nigerian under-five children as at the period of study rather than using the hospital records for each child. This might have made the mothers to have either underrated or overrated their compliance with the routine immunization for their children.
Conclusion and recommendations
Based on the findings of this study, it can be concluded that having a high educational status achieves a high level of knowledge of childhood immunization that, in turn, leads to a high level of compliance with childhood immunization. It is therefore recommended that educational programs which will improve mothers' knowledge of childhood immunization issues should be put in place. In addition, enlightenment campaigns on the health benefits of childhood immunization, and other childhood immunization issues should be arranged for public consumption from time to time so that even the less educated can have access to childhood immunization-related knowledge. Governments should strengthen primary health care so that immunizations can be brought to the attention of all people. Governments should also enforce and enhance girl child education beyond primary school level.
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